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Abstract 



A multiple level voltage generator for a semiconductor memory device, comprising a back bias voltage charge 
pumping circuit for pumping charge to a back bias voltage node, a back bias voltage level detector for 
detecting the level of a back bias voltage at the back bias voltage node and generating first and second back 
bias voltage detection signals in accordance with the detected result, a high voltage charge pumping circuit 
pumping charge to a high voltage node, a high voltage level detector for detecting the level of a high voltage 
at the high voltage node and generating first and second high voltage detection signals in accordance with the 
detected result, a control logic circuit for generating a control signal in response to the second back bias 
voltage detection signal from the back bias voltage level detector and the second high voltage detection signal 
from the high voltage level detector, and an oscillator for generating first and second output signals in 
response to the control signal from the control logic circuit, the first back bias voltage detection signal from the 
back bias voltage level detector and the first high voltage detection signal from the high voltage level detector 
and applying the generated first and second output signals to the back bias voltage charge pumping circuit 
and the high voltage charge pumping circuit, respectively. 
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y^lh^yy'X^ (CT2) i: . y-h*f»K»l 1 
y-F (N 1 1 ) K««3ft«»«EEi:ail 4y-H 
< N 1 4 ) OHUcSStt«ftfeaS4 PtXlh7>^ 

( m p 4 ) t . y-vifmm 1 1 y- f < n i 1 ) iz 

««SftlHriE»14y-F (N14 ) tSHNtXi 
F 5 > ^ 9 (MN14) ^ffi^iatSft^ft 
Tt^l SNtXi^yy'X^ ( MN 1 3) k, y-F 
tfflffiBB 1 3 y- F ( N 1 3 ) C&SE3ftl)freJg 1 3 N 

*xmhy>i;x? (mni3) v-x^kmmmm 

W.comzmM^ixtcmi 4N«Ih7>yX? (MN 

14) Huiem 1 4 y-F ( n 1 4 ) tsi 1 5y- f 
(ni 5) <vmz&&zixtzm3*T>j*i'?Mh : 7>~; 
x?(CT3>t. y-F*<^as®EiS(=»ft$ftifrie 

* i o y - f ( n i o ) kffire«»iBEakoia(=8^$ 
ft^asi 5N«ah5^; (mni 5) k. y- 
htfmam 1 2 y - f < n 1 2 > ^sft^ftfiiem 1 0 
y-F <n 1 0 ) fc«ne*iB«E»<oiafc««Sft3t» 

1 6N^Ih7y^? (MN 1 6 ) k. y'-F^H? 
I2H 1 0 y — F ( N 1 0 ) (C&ft£ftmrf5lg 1 2 y- F 

( N 1 2 ) k1firiEtKS«BE«<0iafc:«aSft7t* 1 7 N 

txih?^^ (mni 7 ) k . y- f ^'Miemi® 

mEif <c^£fiin(ffi3l 1 2 y - F ( N 1 2 ) k HMie« 

}f mimormz^m z ixtzm 1 s n f ? > isx ? 
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( mn 1 8 > k , y-htfmem i 2 y- k ( n 1 2 ) 

KSMaSftffiK* 15/-K ( N 1 5 ) fc«riE«S*E 
»<0iafcSfa$<13t*l 9N^^.Sb5>'^^ (MN 

19) fc, y-haMffiiESSl 0/-K (N10) izmm 
Sfitirieas 1 5 y - k ( n 1 5 ) t WfiESFPoiatus 

RSitfc*2 0NtXlh7Vy'X^ (MN2 0) t» 

y- h wm inMrnsmizmm s iiiine^mffiis t su 

EiTOE^^iatcffitt3*ufcS(2 1 Ntxl h 7 >->-' 
xy ( MN 2 1 ) X'ffif&.2ti&. 

$>ymz&mLxmw-t&zkiz-r&. 

[00 3 0] yv-j-*-iS&?ioi%&i,ziim8 

co (a) izfjk^-x oizt im^nzm2^^u-^mtim 
?(osc2) #o-a^w iztmzti. ( f ) tzm 

■?£ 0 izm 1 3 y- K ( N 1 3 ) attSn-ttSSWrO-C 

yry-hottsati (b) tc^.kacc'vrttJBa^n 

[003 1 ] -HifctSv^ Ii^-v;^^Ih7y^ 
y (CTl ) <r>m$j#>'t°>7'lz£'0mi 0/-K (N 

10) «2Vdd-Vt (JJIT* Vdd+Vt^a ) *» 
4>VddK5S-ffcS*i»aD-«JIRi:sSr"). ^14N« 
Sh7^'x^ (MN14) ay-y^yfc&S. 

[00 3 2] S&fc. «ffElfc»'W«JBO»2*vU- 
flUnm^ (Osc2) aS5 2 0. »2 1-f WC-^ 

(IV20. IV21) HLIliy-H (Nil) 
a ( d ) CSrf J: ^KM«D-«!l8*»^W«SRtclBBS 
Ztim2*V*i'?mh7>iSX? (CT2) (cEpfln? 

[0033] ztiizm^. msm2**/*~>?mh?> 

(CT2) com^f^^f^^Cj; 0^1 2/-H 
(Nl 2) « (e) i:^tJ:3(:VddKVdd+V 
tC#fiE£i"U 3S1 9Nt^ih7yy'X^ (MN 1 9 ) 
Sli c l4PtXlh7>yX^ ( MP 4 ) oy-McEp 
fln£fu ^P^xl^yy^^ (MP4) ay-y 

:ty£:fxlfll 3NtXlh5yy'X^ (MN 13)1^ 

-y^vSi-u miiemi l y-Y (N 1 1 ) <rmm.>\<\ 

WBtfm2 2 . S2 3-f W<-y (IV22, I V 2 
3 ) *rt-U9rJ©9ISBiffi», JH 1 3 y- Y ( N 1 3 ) (c 

mmztim 1 3 y- y ( n 1 3 ) a ( f ) iz^k-tx d (c 

Iftlo-W^ A^f HulSUl 3/- 

K (Nl 3) cOf&a^N-^ «SS*«S 1 4 NtXl h7>'y 
yy (MN14) CO?- YizmaZtlMl 4N^Ih 
yy-JX? (MN 1 4 ) lif->*>Zti&. 
[0034] ^ixCftW I14/-H (N14)li 

( s ) (c^-r i 3 izmm^-i vmfrhv-wmizw&z 

ft. I15y-Kli(h) tc^J:3tVdd+V*^ 
v d d <c3$ft*ix. KmJES^ a&fUM y;Mc J: Off 

[0035] VJ.T. 7>lcoTtmEtZffift?Z>m 
WZftTtziSffiZXyVyytZibSlzli. 9tf < a) 



£*Vt J: 3 iz t 2 B$ jS czm 2 * -> I, — 9 ffi^j fl-f- ( O s 
c2) #»S'W^J&»fcu-*tW*»S*i.&fc . hu 

teman-«®^2 5r^u-^ai*ft# < os c 2) 

aifS2 0. gS2 W vA-y ( I V2 0, IV21)£ 

^ lsb 1 1 y- h < n 1 1 ) a ( d ) tc^-r a: 3 tens 

y>-'y.y (CT2) tcEpjD^ilS. 
[0036] **tiCtig W m 1 2 J- Y ( N 1 2 ) U 
(e ) CS?t <t o CV d d + VA^V d d CKT^il. 

Ml 9NtXlt-7yyX^ (MN1 9) ay-ioj-y 

^^xBuiem 1 1 y—Y (Nil) <^afflo-«ssa»i 

3NtXlh7>y'X^ (MN1 3) #1)^4 P^XS 
h5yy'X^ (MP 4 ) CDy-hlZZtlZ'tlWlSaZtl 

[0037] zcorn. mam 1 1 y- h < n 1 1 ) <?>m 
mu-im&m2 2 , ^2 3>rww (iv'22, 1 

V2 3) ZftLmi 3 y-Y (N 1 3) a»3a-#» 

[0038] ^xtc^, mi 3m/mi4N^xmY 

?y : JX? (MN 1 4 ) \,&9-y*7Ztim4 PtXl 

h^y'Jx? ( mp 4 ) ay-y^y^s. 

[00 39] **tfcfi£v\ mi4y-K (N14) a 

( s ) azTjirtx. 0 izmmv-trnfr^u iticw? 
tms^-THisfrnhj-yiSAf (ct3) co^^>- 

tyy^J; 0SS1 5 y- K (Nl 5) li (h) ic^-r J; 
3tcVdd^A>Vd d+V(c#E$ixi,„ 
[0040]-^ STy-YcO&Jj. W*>&9S-Y 

<N9) a*2sj-^u— ^aa*«# (o sc 2) 

■o-«»-C* 0,JB13y-H(N13) 1.0MEX 1 
( f ) tciS-f J: 3fc»3o-#»$tf)T ( b ) tc^-TJ: 

[004 1 ] %tiizm\ mioy-F (Nio) am 
l^f+Ay^ih^yyx^ (cti ) comffitfyt'y 
?i,Zi. OVd dKVd d + Vtc#JE^fLTISa^N^« 
^C^ 1 ). I2 0Nt^Ih7>y^ (MN20) a 

[0042] -eix^«!v\ JSl5y-K(N15)t* 

mn^comizm^m^ t s ft. 

[0043] -ecof^. w^BsraawcfiL w«E*{a** 
+7>#JE-t 1. i t iz^ixim 2 * -y u-^m^m^ < o 

s c 2 ) a^$ixTi«mff«^^>'f>'y'[HjS^ (6 

o) \t?-y*y%ti. -mw±y-Yx-m.^hmmi) < 
%$L^ti\m2*i'U—?£>j)\m (os c 2) 
ZiximTmzxyvyfmvb ( e 0 ) ^lEii^^-TiS 

[0044 ] 

y^- >■ v- - 9 omwm $• «^ ? i k iz x 0 (&rm 
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too45] *%.mcov}3. lv mmim^co&Mntz 
[Hi } *mi<vmmmiz&mmu<fr'%E.mi®<7) 

[02 ] HI BSt«l^llBtt*<» T 

xma K/wss»«f¥aeiiBia. 

S*0Mi$M[iIKI3. 

[04 ] 0 1 fc*-«aRP^«E«4«IW»crS/ -y ? 
PIHH08&0. 

[05 ] ai iz^-rwkv^tvm£mim*i/\'-*m 

[06 ] 0 1 lZnk-rm%t.U<>U1tE.mLW<-v T 
[07 ] 0Hc^^-«^K;U«E^^smEm^ 

[0i ] 



[ 0 8 ] 0 7 (c^fftlElw^ vTpaSESS0K*f-r 

[^wjh 

10 A7?A>f7^«El/^a»H8 

11 »1^7T« 

2 0 ffitffl"^M8ftMI 

2 1 M2;<-vyr& 

3 0 MfflviS-v? 

4 0 tfi'U— * 

5 o ;<-y ?a-t rxmKmM^y^yym^, 

5 1 SB 1 /N' y ? A>f T^WE^fflf^^lf 

5 2 312^?^ TZ.WJ±mMX>Vy?'& 

6 0 WKBEUfflf'-K^trv^iaK 
Vbbdetl, Vbbdet2 A' 7 7A'Y7X1S 

Vppdetl. V PP det2 ^BBSftJfl^ 
det MftPffire 

Oscl, O s c 2 XisU-? th-ftiE^T 

CT1, CT2, CT3 ^tA'y^Sh?^^ 



10 

_L 



20 



40 
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[H4 ] 





[03] 
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nmw- 10-1345 

CH5] 




[116] 



SI 




o?bb 



(9) 



mmw- 10-134571 




[08] 



tl 12 
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(d) Nil 
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(e) N12 Ydd 


Vdd+V 








(f) N13 
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(g) NH 

Vdd+V 
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(h) N15 


\ | / 



